Iowa State University Extension and Outreach conducted an assessment of Iowa farm operators' perceptions about the barriers and motivators when considering retrofitting tractors with rollover protective structures (ROPS). A statewide sample of approximately 2,000 farm operators were surveyed in the 2017 Iowa Farm and Rural Life Poll. A series of questions were asked to evaluate the importance of potential barriers to decisions not to retrofit a tractor and potential motivators that could influence the decision to retrofit or purchase a tractor with ROPS. This manuscript is in press. It has been accepted for publication in the Journal of Agricultural Safety and Health. When the final, edited version is posted online this in-press version will be removed. 
INTRODUCTION
The dangerous nature of any industry can be identified and characterized by the death rate per 100,000 workers. Agriculture is often one of three industries with the highest worker death rates and has been for decades (NSC, 1961 (NSC, , 1971 (NSC, , 1981 (NSC, , and 1991 . The highest death rate among industries in recent years is more likely to be reported by Agriculture. The National Safety Council (2017) currently lists the agricultural industry as the most dangerous with 22.6 deaths per 100,000 workers which is 7.5 times the all industry average of 3.0 deaths per 100,000 workers.
The source of agriculture deaths is as diverse as the variation found in agricultural operations across the United States. Farm tractors were identified as the top source of deaths in agriculture using the National Traumatic Occupational Fatalities (NTOF) and Census of Fatal Occupational Injuries (CFOI) databases (Hard, et al., 1999) . Hard et al. (1999) also identified non-highway overturns of tractors as the prevalent cause of fatal injury events. Myers et al. (1998) shared that tractor overturn-related fatalities consistently accounted for over 50% of all tractor related deaths and has been identified as a major concern for agriculture. Lehtola et al. (1994) reported that rollovers were more than half of the tractor related fatalities for Iowa during a five-year study. The National Safety Council (2017) with recent data documents vehicle fatalities remains a primary source of fatalities currently for agriculture.
One commonly held belief by agricultural safety professionals is that a farm tractor equipped with a rollover protective structure (ROPS) has less probability to be the source of a tractor overturn fatality. Surprisingly, a study conducted by Myers and Snyder (1995) concluded that 62% of tractors were in need of ROPS. Myers and Snyder (1995) estimated the cost to retrofit 44% of those tractors without ROPS as $1.22 billion. Examination of ROPS prevalence rate by states for two time periods of 1993-1995 and 2001-2004 was conducted by Hard and Myers (2011) . They found that 34 of 50 states had a statistically significant increase in the percentage of ROPS-equipped tractors from 1993-1995 to 2001-2004 . Yet only eight states had ROPS prevalence rates over 60% during 2001 -2004 . Hard and Myers (2011 concluded that states with low ROPS prevalence rates are connected to high tractor overturn fatalities in those states. Murphy et al. (2010) A statewide sample of approximately 2,000 Iowa farm operators were included in the 2017 survey. A series of questions were asked to evaluate the importance that a number of potential barriers may have on decisions not to retrofit a tractor. A second set of questions examined potential motivators of decisions to retrofit or purchase a tractor with ROPS. The barriers and motivators questions were adapted from studies conducted in New York, Pennsylvania, and Vermont (Jenkins et al., 2012, and Sorensen.3 et al., 2006) . Respondents were asked how important these factors (barriers) may have been in their decision to not retrofit a tractor(s) with ROPS. They were also asked how important these factors (motivators) were in their decision to retrofit or purchase a tractor(s) with ROPS. The respondents had four choices to select from including: Not at all important, Somewhat important, Important, and Very important.
Additional questions were included to understand the number of tractors, tractors' age, status of ROPS protection inclusion, and if the respondents' tractors without ROPS are used for certain tasks that spanned the spectrum of overturn risk from low to high. The questions about how tractor(s) without ROPS are used was either a yes or no response.
Sample survey questions were tested with a small representative group of Iowa farm operators for clarity. Minor adjustments were made to the questions, motivators, and barriers based on feedback from the group. The survey was mailed out to a representative sample of Iowa farm operators in the spring of 2017.
RESULTS
The survey received a 48% response rate with 999 surveys returned. This response rate is within the ranges from previous years and was considered acceptable. Individual questions experienced different response rates with a sample sizes ranging from 976 for questions that applied to all respondents to 588 for questions that applied to subsets of respondents (e.g., those with non-ROPS tractors). These sample sizes are given when appropriate.
BARRIERS
Farmers were asked if they had at least one tractor without a ROPS. If they answered affirmatively, the survey provided a list of 15 potential barriers and asked them to "rate how important the following factors may have been in your decision to not retrofit a tractor (s) 
) that doesn't have ROPS isn't used much"
(isn't used much). Balanced responses indicate an equal distribution between all four possible responses with a percentage ranging from >20 to <30 percent. The distribution for simply -not considered was nearly equal with 26.2% -Not at all important, 22.4% -Somewhat important, 29.5% -Important, and 22.0% -Very important. The distribution for isn't used much was also nearly equal with 24.9% -Not at all important, 23.2% -Somewhat important, 27.6% -Important, and 24.2% -Very important.
Of the 15 barriers used in the survey, only two were rated as not at all important by more than 50% of respondents (see Table   1 ). Those barriers were "I wouldn't be able to fit my tractor into the barn/shed" (fit into barn/shed) with 53.2% and "It takes too much time to retrofit tractors with ROPS" (takes too much time) with 50.5%. This data showed that clearly the working and storage structures for operating tractors with ROPS is not a concern for at least half of Iowa farm operators. The data showed that the time to retrofit tractors was not a concern either. 
Figure 2. Motivators -"Very Important" responses of those with at least one tractor without ROPS
The two motivators that received relatively equally balance between the possible responses were "There are hills on the land I farm" (hills on farm) and "There are ditches on the land I farm" (ditches on farm). The distribution for hills on farm was nearly equal with 26% -Not at all important, 22% -Somewhat important, 26% -Important, and 26% -Very important. The distribution for ditches on farm was also nearly equal with 22% -Not at all important, 20% -Somewhat important, 29% -Important, and 29% -Very important.
Of the 13 motivators used in the survey, five were rated as "not important at all" by more than 50% of farmers (see Table   2 ). Those motivators were "A cost-share program helped me pay for a ROPS" (cost-share program helped) with 81.7%, "I experienced a rollover once, and I was concerned about being hurt next time" (experienced a rollover) at 75.9%, "A family member convinced me to install a ROPS" (family member convinced) at 71.8%, "I have had a personal acquaintance who was injured by a rollover" (acquaintance injured -rollover) at 53.4%, and "I have a personal acquaintance who was killed by a rollover" (acquaintance killed -rollover) with 51.1%. Several of these motivators identify could be considered infrequent events that Iowa farm operators might not have experienced. It is important to note that the reason for response "not important at all" may have been because of they did not experienced the listed event. 
NON ROPS TRACTORS USE
Among the 999 farmers who participated in the survey, 76% percent (n=764) reported at least one pre-1985 tractor. Among those 764 farmers, 81% reported at least one tractor without a ROPS. These farmers were asked if they used their tractor(s)
without ROPS for a series of activities that spanned the spectrum of relative risk from safe to dangerous. These same motivators also point out a very protective and caring Iowa farm operator. They have a great concern for others.
If there were youth or hired workers, these Iowa farm operators might be more motivated to improve the safety conditions by adding ROPS to tractors because of the ranking of these motivators as very important. This follows a popular characteristic for the state referred to as "Iowa nice."
One of the most recognizable barriers to ROPS retrofitting is cost. In this research, the barrier (cost too much money) was not rated as one of the very important barriers by Iowa farm operators. It was ranked 10th out of 15 barriers for being very important. This response aligns with others' research that suggest cost is not as critical as one might believe. While it might be one of the most recognizable barriers it appears to have less importance on actual decision making to retrofit with ROPS. Sanderson et al. (2006) stated that a sample of Iowans from a single county would not consider retrofitting a tractor if all the cost were reimbursable. Another study in a different state also drew a similar conclusion about cost (Hallman, 2005) .
Perhaps the barrier where there is the most to gain would be where a balance of responses was recorded. Balanced motivators such as hills and ditches on the farm may also present opportunities for gaining ROPS adoption. Farmers with a high percentage of relatively level fields often ignore surface drainage and road ditches or area creeks and may need to be reminded of hazards present. The response of (simply-not considered) could have the best potential for change. How to help Iowa farm operators to consider ROPS might be a key in moving towards more ROPS on tractors. This barrier of not considering might be simple to identify but perhaps more difficult to change. How does one seriously cause an Iowa farm operator to consider the retrofitting of ROPS? These Iowa farm operators also shared that family members convincing them that ROPS retrofitting is necessary, having an acquaintance injured or killed by a tractor rollover event, and themselves actually experiencing a rollover event were not motivators ranking in the top half for very important. Getting Iowa farm operators to consider retrofitting when these motivators are identified as ineffective by that target audience creates a new obstacle. Although convincing by other family members is not a motivator, it may still be worthwhile to target other family members with information about economic and personal loss when a primary farm operator is injured in a tractor rollover.
SUMMARY
This research builds a solid foundation for learning more about Iowa farm operators' perceptions related to retrofitting ROPS. It also indicated there is value in prevention activities focused on retrofitting tractors with ROPS. This research provides assistance as Iowa State University Extension and Outreach prepares to align efforts with the National Tractor Safety Coalition, and participate in the National ROPS Rebate Program with a goal of lowering agricultural tractor fatalities. Data collected will help guide these promotional and educational efforts directed towards reducing fatalities caused by tractor rollovers. The question as to how to have Iowa farm operators simply consider ROPS retrofitting is the next question to address.
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